The ontogenetic growth modeling has been of conspicuously scientific interest, as 12 well as its practical importance in many industrial activities for optimal design. Much 13 work has been done recently to understand the growth mechanism of living organism 14 with a nonlinear time dependence. Some quantitative metabolic models which have 15 been provided to describe organism growth curves are in comparison with what for 16 ontogenetic growth represented by G.B. West et al. (West et al., 2001) in his basic 17 formulations used to discuss the application on different growth patterns. Herein the 18 analytical solution is also involved. In this paper we re-analyzed the assumptions 19 underlying them to find whether the basic relation of organism growth estimated can 20 inosculate with the equation we have proposed. 21 22 Keywords: ontogenetic growth model, mass -relative to the time, differentiate 1 the implicit function, nonlinear dependence 2 3
Introduction
As the individual's body size increases, its mass -relative to the time changes. There 5 are so many biological processes from cellular metabolism to organism dynamics and 6 the relationships between size and rate are characterized by particular growth rhythm. 7 More physiological approaches to describe life growth curves have drawn on more 8 sophisticated models for ontogenetic growth. 9 The von Bertalanffy equation used to describe the ontogenetic growth of (Shi et al., 2013) . Obviously, many contending models emerged describing the 19 relationship between mass and time (Shi et al., 2013) . Among these models, the von 20 Bertalanffy equation might be the most popular one ( Bertalanffy, 1957) . Traditionally, 21 these variables have been related to a single, easily measurable biological attribute: 22 body size (Calder, 1984) . A quantitative model has also been developed to describe 1 ontogenetic growth, taking into account a single average cell in the building block, 2 then the rate equations for a, b and m concentrations can be written as: Consistent with our predictions, we will verify the equations to see whether we 15 gave which had been arranged as Eq. (7) Similarly we have the following two-order differential equation by differentiating 9
Eq. (9) again: After the above steps, we can get the parameter: (West et al., 2001) . In order to prove the relation with 7 mass and time, we have set out to determine whether the equation is suitable for the 8 nonlinear dependence. 9 Put the data in he equations we gave, then we found that all can fit the data 10 extremely well (Fig. 1, Fig. 2, Fig. 3 and Fig.4 ) by using Eq. (7) .
11
(1) Guinea pig: In summary, the equation of the mode we gave meets all the samples used in the 7 so-called "general" ontogenetic growth model and they all satisfy the nonlinear 8 dependence. The model structure is simple and typical, it has wide adaptability for 9 many species including animals and crops growth. We get the same shape of the 10 general growth equation from nature. 11 12
